
WHAT IS CLAIMED IS : 

V ^ 1 • A method of manufacturing a semiconductor device comprising the steps of: 
foiming a semiconductor film comprising silicon over a substrate; 
irradiating said semiconductor film with laser light in air for crystallizing said 
semiconductor fil 

remJs/ing an oxide film from a surface of the semiconductor film by etching after 
the irradiation of thelaser light; and 

leveling the surface of the semiconductor film by heating after removing said 

oxide film. 

* 2. A method of manufacturing a semiconductor device comprising the steps of: 
forming ^semiconductor film comprising silicon over a substrate; 
irradiating\said semiconductor film with laser light in air for crystallizing said 
semiconductor film; 

removing anWide film from a surface of the semiconductor film by etching after 

the irradiation of the laser light; and 

leveling the Surface of the semiconductor film by heating in a reducing 

atmosphere after removing saia oxide film. 

N 3 . A method of marmfacturing a semiconductor device comprising the steps of: 
forming a semiconductor film comprising silicon over a substrate; 
irradiating said semiconductor film with laser light in air for crystallizing said 
semiconductor film; 

removing an oxide fW from a surface of the semiconductor film by etching after 
the irradiation of the laser light; and 

leveling the surface o^ the semiconductor film by heating in an inert gas after 

removing said oxide film. 

"~ 4. A method of manufacturing a semiconductor device comprising the steps of: 
forming a semiconductor nlm comprising silicon over a substrate; 
irradiating said semiconductor film with laser light in air for crystallizing said 
semiconductor film; 

removing an oxide film froi^a surface of the semiconductor film by etching after 
the irradiation of the laser light; and 
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leveling the surface of the semiconductor film by heating m an atmosphere after 
removing said oxile film, a concentration of oxygen or a oxygen compound contained in said 
atmosphere is 10 p|m or less. 

5. A method of manufacturing a semiconductor device comprising the steps of: 
forming a semiconductor film comprising silicon over a substrate; 
irradiating said semiconductor film with laser light in air for crystallizing said 
semiconductor film; 

removirife an oxide film from a surface of the semiconductor film by etching after 

the irradiation of the laser light; and 

leveling the surface of the semiconductor film by heating in a reducing 
atmosphere after removing said oxide film, a concentration of oxygen or a oxygen compound 
contained in said reducing Wiosphere is 10 ppm or less. 

^6. A method of manufacturing a semiconductor device comprising the steps of: 
forming a semiconductor film comprising silicon over a substrate; 
irradiating sai<| semiconductor film with laser light in air for crystallizing said 
semiconductor film; 

removing an oxi|e film from a surface of the semiconductor film by etching after 

the irradiation of the laser light; and 

leveling the surfaces of the semiconductor film by heating in an inert gas after 
removing said oxide film, a concentration of oxygen or a oxygen compound contained in said 
inert gas is 10 ppm or less. 

^7. V method of manufacturing a semiconductor device comprising the steps of: 
<^0&jf farming a semiconductor film comprising silicon over a substrate; 

s^p* I iirVdiating said semiconductor film with laser light in air for crystallizing said 

semiconductor filr 

treating a surface of the semiconductor film with a hydrofluoric acid after the 

irradiation of the laseyight; and 

levelin^ythe surface of the semiconductor film by heating after the treatment with 

said hydrofluoric acid. 



8. 



A method of manufacturing a semiconductor device comprising the steps of: 
forming a semiconductor film comprising silicon over a substrate; 
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irradiating said semiconductor film with laser light in air for crystallizing said 
semiconductor film; 

treating a surface of the semiconductor film with a hydrofluoric acid after the 

irradiation of the laser light; and 

leveling the surface of the semiconductor film by heating after the treatment with 

said hydrofluoric acid in a reducing atmosphere. 

~ 9. A method of manufacturing a semiconductor device comprising the steps of: 
forming a semiconductor film comprising silicon over a substrate; 
irradiating said semiconductor film with laser light in air for crystallizing said 
semiconductor film; 

treating a surface of the semiconductor film with a hydrofluoric acid after the 

irradiation of the laser light; and 

leveling the surface of the semiconductor film by heating after the treatment with 

said hydrofluoric acid in an inert gas. 

\Jfy w 10. \ method of manufacturing a semiconductor device comprising the steps of: 
^ fdrming a semiconductor film comprising silicon over a substrate; 

irridiating said semiconductor film with laser light in air for crystallizing said 
semiconductor filr 

treating a surface of the semiconductor film with a hydrofluoric acid after the 

irradiation of the lasea* light; and 

leveling the surface of the semiconductor film by heating after the treatment with 
said hydrofluoric acidVn an atmosphere, a concentration of oxygen or a oxygen compound 
contained in said atmosphere is 10 ppm or less. 

^ 1 1 . A method o\manufacturing a semiconductor device comprising the steps of: 
forming a semiconductor film comprising silicon over a substrate; 
irradiating sai\ semiconductor film with laser light in air for crystallizing said 
semiconductor film; 

treating a surfacb of the semiconductor film with a hydrofluoric acid after the 

irradiation of the laser light; and 

leveling the surfac\of the semiconductor film by heating after the treatment with 
said hydrofluoric acid in a reducing atmosphere, a concentration of oxygen or a oxygen 
compound contained in said reducing atmosphere is 10 ppm or less. 
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^12. A ftiethod of manufacturing a semiconductor device comprising the steps of: 
forming a semiconductor film comprising silicon over a substrate; 
irradiating said semiconductor film with laser light in air for crystallizing said 
semiconductor filno 

treating a surface of the semiconductor film with a hydrofluoric acid after the 
irradiation of the laservlight; and 

leveling Hie surface of the semiconductor film by heating after the treatment with 
said hydrofluoric acid in an inert gas, a concentration of oxygen or a oxygen compound 
contained in said inert gal|is 10 ppm or less. 

13. A method of manufacturing a semiconductor device according to any one of 
claims 1-12, wherein the step of leveling the surface of said semiconductor film is conducted by 
furnace annealing. 

14. A method of manufacturing a semiconductor device according to any one of 
claims 1-12, wherein the step of leveling the surface of said semiconductor film is conducted 
between 900 and 1200° C. 

"\ 

15. A method of manufacturing a semiconductor device according to aft^ one of 
claims 3, 6, 9, and 12, wherein said inert gas is nitrogen. 

16. A method of manufacturing a semiconductor device according to any one of 
claims 2, 5, 8, and 11, wherein said reducing atmosphere comprises hydrogen. 

17. A method of manufacturing a semiconductor device according to any one of 
claims 1-12, further comprising a step of treating a surface of the semiconductor film with a 
buffered hydrofluoric acid before the irradiation of the laser light. 

18. A iriethod of manufacturing a semiconductor device according to any one of 
claims 1-12, whereiiKsaid semiconductor device is one selected from the group consisting of a 
personal computer, a video camera, a goggle-type display, a digital camera, and a projector. 
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